In the paper, the design of optimal input signals for detection and diagnosis in a stochastic dynamical system is investigated. The design is based on maximization of Kullback measure between the model under fault and the model under normal operation conditions. It is established that the optimal input design for change detection when the magnitude of change is small is equivalent to optimal input design for parameter estimation. 
Remark 1.1 If we denote the parameter in G1,o by 6 , then for small changes AO, the criterion given by Eq( 1) will be approximately proportional to
(4)
Letting A T -+ 0, we obtain the optimization criterion for change detection in continuous-time models. It will be given by For easy reference, we denote Eq(4) or Eq(5) by A B~M~A B .
Connection to Input Design for Parameter Estimation
It can be shown 
Optimal Inputs for Diagnosis
Assume that the parameter of the model 0 is a function of some physical parameter denoted by p, i.e.
6' = F ( P ) . It is of interest to monitor changes in p.
Replacing AB %AD, the optimization criterion is approximately given by APT MD Ap where Now, partition / 3 = (/?Ti /3?)T and assume that only the subset is of interest. Partition as in Eq (6) and obtain the criterion Ap:M,$Ap, defined similar to Eq(7), cf [Z].
Conclusion
In the paper, we have discussed the question of design of optimal input signals for detection and diagnosis.
Our suggested design of inputs is based on full knowledge of the process in the normal operating conditions. However, no information about the possible faults is assumed given except for that they are small. The equivalence between optimal input design for fault detection and parameter estimation is established.
